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1. The Relevance of Experiences in Marketing and Marketing Research 
In the 1980s, Holbrook and Hirschman (1982) recognized shortcomings in the consumer behav-
iour models of the time. Most notably, they critiqued the back then widely used information pro-
cessing model (Bettman, 1979) for not taking into account many prevailing consumption phe-
nomena related to experiential consumption, like leisure activities or aesthetic consumption. At 
the time when this thesis was written (23rd June 2018), Holbrook and Hirschman (1982)’s article 
amassed 8546 citations on google scholar, indicating its gravity for the marketing discipline. Ever 
since this seminal work on experiential consumption, an increasing number of marketing re-
searchers have turned to different aspects of experiential consumption. For instance, research has 
focused on finding meaning in the consumption experience (Belk et al., 1989), investigated di-
mensions and consequences of brand experiences (Brakus et al., 2009; Schmitt, 1999), or ad-
dressed the five senses used during the evaluation and acquisition of products (Hultén et al., 
2009; Hultén, 2011), to name just a few.  
As marketing researchers started to understand the importance of experiences for brands, re-
search in the different areas of experiential consumption flourished. Consequently, the under-
standing of what constitutes an “experience” evolved. This paragraph highlights a selection of 
different, noteworthy understandings of experiences relevant for the present thesis without try-
ing to be exhaustive. While originally the understanding of experiences focused on consumption 
(Holbrook and Hirschman, 1982; Holbrook, 1999) (consumption understanding), the understand-
ing later took on a broader scope, focusing on the brand and those “sensations,  feelings,  cogni-
tions,  and  behavioral  responses  evoked  by brand-related stimuli that are part of a brand’s de-
sign and identity, packaging, communications, and environments.” (Brakus et al., 2009, p. 52). 
Experiencing a brand encompasses its perception with the five senses and consequently a new 
branch in marketing research formed, focusing on sensory aspects in marketing (sensory under-
standing). Sensory marketing is defined as “marketing that engages the consumers' senses and 
affects their perception, judgment and behaviour” (Krishna, 2012, p. 332). Yet, experiences are 
multifaceted and the sensory perception and processing of brands only represents one dimension 
of brand experiences (Brakus et al., 2009). Current research focusing on meaning making recog-
nizes that brand experiences need to encompass further sources deemed relevant by the con-
sumer, i.e. other people, and thus reflects a social understanding of brand experiences (Stach, 
forthcoming) (social understanding). Other researchers, who were indirectly influenced through 
experiential research and turned to brand communities (Cova and Pace, 2006; Kornum et al., 
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2017) or branded campaigns (Black and Veloutsou, 2017), also implicitly express a social perspec-
tive on brand experiences. 
Undoubtedly, brand experiences have come to occupy a prominent place in marketing research, 
influencing several current research streams either directly or indirectly. Yet, why has the study of 
this phenomenon attracted so much interest and most importantly, why is further research in this 
area merited? Several characteristics of brand experiences stand out, which make them relevant 
for marketers and marketing researchers of today and which also motivated the present thesis. 
First, brand experiences are a form of differentiation. In several of today’s consumer markets, 
brands are endangered of being commoditized (Ebrahim et al., 2016; Pine and Gilmore, 1999) and 
are perceived as interchangeable with private labels (Batra and Sinha, 2000; Hoch, 1996). Hence, 
the need to stand out and maintain a benefit to the consumer is as critical as never before and 
many scholars believe this to be achievable through designing unique brand experiences (Iglesias 
et al., 2018; Pine and Gilmore, 1999; Schmitt, 1999). In particular, in the context of sensory mar-
keting, researchers have emphasized how the creation of novel, yet brand congruent sensory 
modalities can represent potent vehicles for unique brand experiences and thus differentiation 
(Hultén et al., 2009; Schmitt, 1999; Stach, 2015; see also Zaichkowsky, 2010). Furthermore, differ-
entiation through sensory experiences is blossoming in the retail landscape and represents a way 
to step out of the prevailing price-discount and promotion arena and win against competition on 
a more profitable dimension (Hultén et a., 2009; Iyer and Kuksov, 2012). Increasing numbers of 
retailers strive to create a compelling and unique sensory shopping experience in their flagship 
stores, e.g. Louis Vuitton, Abercrombie & Fitch (Antéblian et al., 2013) or Ralph Lauren (Kapferer, 
2012). Car manufacturers adopted the notion of a unique brand experience in the form of brand 
lands, e.g. Mercedes Benz or Porsche (Springer, 2008), and other brands have launched their own 
brand museums, e.g. the Guinness Storehouse in Dublin (Williams, 2006). All of these brand 
“Meccas” attract thousands of visitors per year and some, in the case of the Guinness Storehouse, 
even rank as the premier tourist destination in their home country (Williams, 2006). Such places 
strive to translate the abstract entity that is the brand into tangible elements and offer ways for 
consumers to immerse themselves in the brand experience with all their senses, aiming at deline-
ating the brand from its competition.  
Second, the positive effects of differentiation through experiences represent another sought after 
remedy to the problems outlined in the previous paragraph. The positive effects, of well-
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designed, favourable brand experiences are manifold and include the emergence of preference 
(Ebrahim et al, 2016), an increase in brand satisfaction and loyalty (Brakus et al., 2009) and an 
improvement in brand equity (Iglesias et al., 2018) to name just a selection (see Kahn and Rah-
man, 2015 for a review). Also an improved shopping experience has positive effects for retailers, 
like increases in profitability (Iyer and Kuksov, 2012) and customer satisfaction, a potential ante-
cedent for customer loyalty (Antéblian et al., 2013). 
Third, research into the content and nature of the brand experience provides an insightful way to 
understand consumers’ brand attitudes, meanings and behaviour. The positive effects outlined 
in the previous paragraph predominantly emerge from sensory optimized experiences and thus 
emphasize the sensory understanding of brand experience research. However, people close to 
any consumer can contribute to experiences, whose affective signature easily surpasses any mar-
keter’s designed ones and thus shape consumer behaviour to a greater extend (Stach, 2017). A 
social perspective on brand experiences provides a lens to understand deeply rooted aspects of 
consumer behaviour. While marketers are unlikely to influence significant life experience con-
sumer can have with a brand (Langner et al., 2016, Braun-LaTour et al., 2007; Stach, 2017), the 
magnitude of these experiences and the longevity of their effects enforces the need to study 
them. Benefits associated with a better understanding of these experiences are improvements in 
brand strategy, positioning and design (Braun-LaTour et al., 2007; Stach, 2017).  
The present thesis contributes to the field of experiential marketing research. It is comprised of 
three papers, addressing different aspects of brand experiences. Figure 1 introduces the three 
papers and their key characteristics. Paper A focuses on the influence of early brand experiences 
in life onto brand preference (or distaste) later in life. Paper B takes a similar approach, yet looks 
at the emergence of meaning from prior brand experiences. Paper C departs slightly from the 
previous social understanding of brand experiences and analyses how sensory brand experiences 
in an online context can improve the evaluation of perceived haptic product attributes. While 
each paper is a self-contained essay, discussing all aspects that will also be covered in the follow-
ing sections, e.g. research question, contribution, etc., the remaining introduction seeks to high-
light the most important aspects in a condensed fashion. The remaining introduction presents 
each paper after the other, addressing its respective research question, a brief summary, the main 
contributions and an outlook onto further research topics. 
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Figure 1: Overview of the cumulative dissertation, with Paper A and B being logically linked and Paper C repre-
senting a stand-alone project. 
Source: Author’s illustration 
2. Paper A 
2.1 Gaps & Research Questions 
The first Paper A focuses on preference emergence through experiences. It contributes to the 
understanding of the nature of brand experiences, a previously under-researched area (Antéblian 
et al., 2013), by using a previously unused combination of theories in this field, i.e. autobiograph-
ical memories and conditioning theory. Furthermore, it extends the research into nostalgia by 
anatomizing the preference forming mechanism of the “imprinting-like phenomenon” (Schindler 
and Holbrook, 2003, p. 295) for nostalgic products and transfers these learnings to the develop-
ment of preference for everyday products. The following question guided the research in this 
paper: 
 6 
 
Research Question Paper A: Through which conditioning mechanisms do experi-
ences with a brand earlier in life, influence preference for the brand later in life? 
2.2 Summary  
Paper A is an empirical qualitative paper. It investigates lasting preference and distaste formation 
in consumers, based on the experiences consumers had with the brand earlier in life. The paper 
proposes that intense positive experiences in a consumer’s youth lead to preference, while in-
tensely negative ones lead to distaste. The paper uses theory on autobiographical memories as 
well as conditioning theory and is the first in experiential marketing research to combine these to 
illuminate the experiences consumers had with brands in their childhood and youth. More pre-
cisely, through an elaborate memory retrieval mechanism, autobiographical memory narratives of 
brand experiences earlier in life are retrieved from three different types of Nutella consumers 
with significantly different preferences towards the brand, i.e. heavy-, light- and non-users. Sub-
sequently, the narratives are coded taking conditioning theory as the basis. The coding differenti-
ates between two forms of conditioning, i.e. operant conditioning and classical conditioning. The 
former describes the enforcement of behaviour as a result of its consequences (Chance, 2008). 
The latter refers to the simultaneous perception of an unconditional stimulus, one that intrinsical-
ly provides a reward or punishment, and a conditional stimulus, which, as a result of the simulta-
neous perception, acquires the unconditional one’s affective signature (Chance, 2008). The results 
support the paper’s central proposition, yet highlight differences in the different conditioning 
mechanisms’ ability to induce lasting preference or distaste: operant conditioning seems more 
potent in creating lasting preference (heavy-users) or distaste (non-users), while classical condi-
tioning seems to largely induce mild preferences (light-users). The paper’s contributions are dis-
cussed in the following section. 
2.3 Contributions 
2.3.1 Theoretical Contribution 
From a theoretical perspective, paper A makes the following three noteworthy contributions.  
First, it illuminates and prioritizes preference (and distaste!) forming mechanisms. The research 
departed from Schindler and Holbrook (2003)’s model on nostalgic preference formation and 
dissected the proposed imprinting process. Through the introduction of conditioning theory (op-
erant -, classical conditioning), the three different consumer types (heavy-, light-, non-users) and 
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different levels of affect expressed in the consumers’ narratives (positive, neutral, negative), the 
paper corroborates previous research on preference and distaste formation and extends it. First, 
the paper’s conclusion that heavy- and light-users of any product predominantly had positive 
experiences in their youth, while those with a distaste (non-users) predominantly had negative 
ones is in line with existing research (Adler, 1933; Braun-LaTour et al., 2007; LaTour et al., 2010). 
Second, however, the paper extended theory by showing how operant conditioning outperforms 
classical conditioning in forming pronounced and enduring preferences and distaste. Operant 
conditioning over proportionally appeared in the heavy- and non-user groups, yet with different 
levels of affect, i.e. positive or negative respectively. Classical conditioning with positive affect 
over proportionally appeared in the light-user group and thus seems more potent in forming mild 
preferences, or at least is able to avert the emergence of distaste. Furthermore, since the product 
used in this study, i.e. Nutella, is still available in the marketplace and the recruited heavy- and 
light-users were still consuming it, to different degrees of intensity, the conclusions seem also 
applicable for everyday products and not just those that have been popular once, i.e. nostalgic 
products.   
Second, the paper’s results contribute to consumer behaviour research. More precisely, the re-
sults contribute to brand attachment and brand love by showing that consumers who feel at-
tached to or love for a brand are very likely to have experienced intense positive affect through 
operant conditioning in relation to the brand earlier in life. The heavy-users expressed character-
istics typical of brand love, like strong identification with the brand and good feeling from con-
sumption (Fournier, 1998) as well as feelings of distress in case of brand removal (Zajonc and 
Markus, 1982; Park et al., 2010). Therefore, research on brand love and brand attachment needs 
to consider the experiences featuring positive operant conditioning as an antecedent in their re-
spective studies. Furthermore, research on brand hate also profits from the paper’s results. Along 
the same lines as in the case of heavy-users, non-users fulfil the requirements of brand hate, i.e. 
active avoidance of the brand (Hegner et al., 2017). Thus it also seems likely that negative operant 
conditioning with a brand in a consumer’s youth represents an antecedent for brand hate.  
Third, the paper introduced a novel technique for analysing conditioning mechanisms in market-
ing research. Previous research on conditioning in marketing relied on experimental designs 
(Gorn, 1982; see Wells, 2014 for a review). Given the long time horizon the paper focused on, 
experimental designs were an unreasonable option. Instead, the paper retrieved memory narra-
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tives of memorable brand experiences and coded these according to the elements necessary to 
conclude whether operant, classical or no conditioning took place. This approach is likely to rep-
resent a reasonable option for studies interested in investigating conditioning mechanisms in 
marketing, where controlled experiments are inappropriate.  
2.3.2 Practical Contribution 
The most noteworthy practical contribution is made regarding the influence of brand experiences 
onto preference formation and also - change: consumers can become non-users as a result of 
negative experiences. For experiential marketing research and practioners this is critical because, 
a severely negative brand experience can lead to an enduring loss of consumers. While the direct 
influence of marketing managers onto the brand experiences depicted in the memory narratives 
seems limited, they should nevertheless aim at maximizing the likelihood with which positive ex-
periences can occur. For instance, one situation was described predominantly in the non-user, but 
also in the heavy-user group, which in most cases lead to a negative outcome, i.e. the fight among 
siblings for the Nutella jar. Marketing managers could anticipate such situations and through 
promotional offers, e.g. a double jar for siblings, create ways to circumvent these potentially dan-
gerous experiences out of which distaste is likely to emerge. Furthermore, the memory narratives 
from the study provide further creative inspirations for designing brand experiences in both TV or 
youtube commercials as well as in-store activities. 
Finally, the methodology used represents a valuable alternative to the widely used focus group. 
Currently, marketing managers over rely on focus groups for the majority of marketing challenges, 
with the result of not being able to fully penetrate many marketing challenges and receive already 
known answers to the addressed questions. The methodology used in this paper, i.e. recruiting 
significantly different consumer types and exploring their most significant brand experiences, 
showed how creative, novel and inspiring insights can be generated.   
2.4 Future Research Directions 
Future research should focus on advancing the key conclusion of this paper: operant - outper-
forms classical conditioning in forming strong and enduring preferences. Traditionally, marketing 
researchers interested in influencing preference relied on classical conditioning approaches 
(Wells, 2014). Operant conditioning is underrepresented in experiential marketing research, de-
spite its greater potency in achieving the desired goal of inducing preference and previous calls 
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for further research on this conditioning mechanism in real-life settings (Rothschild and Gaidis, 
1981; Peter and Nord, 1982). Hence future research should focus on learning more about the 
applicability of operant conditioning in marketing practise. Research should investigate possibili-
ties to deliberately design experiences following an operant conditioning setup. The experiences 
described by participants in this paper almost exclusively featured close friends and/or family 
members. So far, a marketer’s designed experiences have not surfaced in the participants’ recol-
lections, a devastating sign, given that investments into brand experiences are increasing 
(Cavanaugh, 2017). Potentially, embodied cognition theory provides a starting point for designing 
better brand experiences. Embodied cognition proposes a link between bodily states and behav-
ioural consequences (Lakoff and Johnson,1999), for instance the attitude towards an object im-
proves when a subject moves his head as if saying “yes” (Zajonc and Markus, 1982). Insights like 
these highlight starting points for designing operant behaviour that brand managers can use to 
improve their brand experiences. In retailing for example, increasing numbers of companies strive 
towards owning their own distribution outlets in order to maintain control over the brand ap-
pearance at the point of sale (Schwab, 2012). These outlets tend to have a brand congruent ap-
pearance and design, yet typically neglect the possibility to nudge customer behaviour in any par-
ticular way. For instance, a candy story could promote Nutella in such a way, that customers 
would have to climb up several steps to reach Nutella on a Shelf, in order to subconsciously simu-
late the typical experiences consumers had in their youth of secretly stealing the Nutella. Fur-
thermore, the research affirmed the importance of human interaction in creating influential expe-
riences. These insights highlight the importance of store-personnel in providing a unique brand 
experience. Future research should focus on store employees to aid in creating brand experiences 
that nudge customers into particular operant behaviour with positive consequences thus promot-
ing preference development. 
3. Paper B 
3.1 Gaps & Research Questions 
The second Paper B takes a conceptual approach in developing a framework for meaning emer-
gence through experiences. It takes a diametrically different theoretical perspective at brand ex-
periences, i.e. that of embodied cognition theory, than the previous paper. Embodied cognition 
assigns a leading role to experiences in creating meaning, yet, to the best knowledge of the au-
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thor, has never been applied to meaning co-creation in experiential research on brands. Further-
more, previous research on brand meaning co-creation focuses on conscious and deliberate ac-
tions undertaken by consumers, like brand communities (Cova and Pace, 2006; Kornum et al., 
2017) or branded campaigns (Black and Veloutsou, 2017). Thus, previous research neglected 
meaning emergence through less deliberate, potentially haphazard, yet nevertheless influential 
brand experiences. The paper focused on the following research question: 
Research Question Paper B: How do very general brand experiences contribute to 
brand meaning and what are the underlying processes in the consumers’ mind? 
3.2 Summary 
Paper B is a theoretical conceptual paper. It establishes a framework for the emergence of mean-
ing through impactful brand experiences and illustrates this framework using the data from Paper 
A. The paper uses embodied cognition, a theory, which assigns a leading role to experiences in 
shaping abstract meaning. Despite brands being abstract entities themselves and the continued 
interest in brand experiences in experiential marketing research, the use of embodied cognition 
theory in experiential marketing research to explain meaning emergence is nearly non-existent. 
Embodied cognition states that experiences create mental structures, i.e. image schemata, which 
serve as the basis for meaning and are identifiable in the language and more precisely in the met-
aphors that people use to talk about abstract concepts (Cf. Lakoff and Johnson, 1999). The paper 
introduces embodied cognition theory to brand meaning co-creation and argues for the im-
portance of personal consumer centred brand experiences in shaping the meaning that any con-
sumer ascribes to the brand. The key argument is captured in the framework for embodied brand 
meaning, which is subsequently illustrated. Again, the memory narratives of the three different 
Nutella consumer types, i.e. heavy-, light-, and non-users, are taken and coded with regards to the 
metaphoric understanding that each consumer group uses to describe their experiences with the 
brand. In each group, the most prevailing metaphorical system is identified and summarized in 
the form of a mental structure unique to the brand, i.e. the brand code, which expresses the 
brand meaning. The results show that each consumer group uses a different brand code. The 
heavy-users perceive Nutella as a perfect partner, which provides comfort in troublesome times 
yet also grants each consumer his or her personal freedom. The light-users perceive Nutella as a 
gift, i.e. something to be received during a special occasion. The non-users perceive Nutella as a 
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dangerous object, akin to a weapon, which brings pain and misery to loved ones or even the own-
er. Contributions of paper B are discussed in the following section. 
3.3 Contributions 
3.3.1 Theoretical Contribution 
Paper B makes the following three noteworthy theoretical contributions. 
First, the paper helped to revise the concept of brand meaning in light of embodied cognition 
theory. Previous research on brand meaning did not follow a uniform definition of brand mean-
ing. Some well-cited papers did not provide a definition of the construct at all (Braun-LaTour et 
al., 2007; Brown et al., 2003) and others fail to demarcate brand meaning from brand knowledge 
(Escalas and Bettman, 2005; Hirschman, 1980; Keller, 2012). The present paper introduces em-
bodied cognition into brand meaning co-creation research. An important contribution, because 
embodied cognition emerged as a theory to explain how abstract concepts acquire meaning 
through experiences, yet has not received adequate attention in brand meaning research. Thus, 
by introducing this theory to brand meaning research, the paper not only introduced a new theo-
retical perspective, but also a current definition of brand meaning.  
Second, the paper was the first to showcase the consequences of brand experiences onto the 
mental structures that constitute brand meaning. The present research, in conjunction with pa-
per A, shows how strong affect from brand experiences is necessary for brand meaning to devel-
op. Among heavy- and non-users, it became clear that affectively intense experiences with a 
brand lead to richer and more influential brand meanings. Light-users on the other hand featured 
experiences, devoid of intense affect and consequently had a very shallow meaning of the brand. 
Furthermore, the paper outlines the process of brand meaning emergence in consumers. It shows 
that brand meaning, as the overall assessment of brand knowledge, can be expressed as the 
brand code, i.e. a metaphor capturing the essential image schemata, present in the typical brand 
experience. In so doing, it is the first to illustrate the process through which brand experiences 
create meaning and how this meaning can be conceptualized through the explained embodied 
brand meaning framework. 
Third, the paper’s results challenge existing schools of thought regarding the influence of expe-
riences onto brand meaning. Co-creation research suggests that any brand experience can influ-
ence brand meaning. The paper challenges this assertion by highlighting that the affective signa-
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ture of the brand experience is detrimental in shaping the brand meaning of a stakeholder group. 
Thus not every brand experience will shape brand meaning, but only those that are able to create 
intense affect in consumers.  
3.3.2 Practical Contribution 
The paper also made the following two practical contributions. 
First, understanding the meaning a consumer group attaches to a brand allows for a better posi-
tioning. The author’s own professional experience in the market research industry showed how 
little effort is put into differentiating customer segments according to meaningful characteristics. 
Companies still use socio-demographic criteria to segment consumers, yet do not achieve the 
desired market reactions from this segmentation approach. When designing and positioning a 
brand and/or product, practioners need to understand the mental structure with which particular 
consumer segments comprehend the brand and/or product. Only through addressing this struc-
ture can a meaningful reaction, i.e. desire to purchase the product, be achieved. Paper B showed 
how such a mental structure can be identified and indicates ways as to offer a product in the most 
compelling way. Taking light-users as an example, this user group comprehends Nutella as a GIFT. 
Hence, when wishing to appeal to this consumer group, the brand should be offered in a way as 
to address this understanding. For instance, Nutella could be advertised as a little something to 
give, or it could be offered during special occasions, e.g. a Nutella-cake sale at a fun fair, if the 
brand wishes to appeal to light-users. 
Second, in conjunction with the previous paper, which calls for an improvement of brand experi-
ences in line with operant conditioning principles, the present paper provides starting points for 
the content, how to construct these experiences. Paper A highlighted the need to create experi-
ences following operant conditioning principles, yet only provided preliminary ideas regarding the 
content for such experiences. Through introducing the brand code, Paper B can elaborate on how 
exactly such experiences can look like. Taking light-users as an example again, their understanding 
of Nutella as a GIFT indicated that special occasions represent a discriminative stimulus, during 
which they showed the operant behaviour of eating Nutella. Hence offering Nutella during special 
occasions, like Christmas markets, fun-fairs or festivals, can represent sufficient incentives for 
light-users to desire the brand and consequently purchase it. Anecdotal observations of the in-
crease of creps-stands selling Nutella over the past 5 years during fun fairs speaks in favour of this 
conclusion. 
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3.4 Future Research Directions 
Future research should improve economical aspects of conducting the meaning elicitation pro-
cess. The qualitative procedure of meaning elicitation is labour and cost intensive, yet the paper 
offered starting points how to facilitate this process. Paper B showed that a brand is only mean-
ingful to a consumer, if that consumer has a pronounced behaviour towards the brand and holds 
deep and most importantly affectively loaded brand associations. Future research could use these 
aspects as starting points to create survey based approaches to identify brand meaning. Through 
identifying those associations and their affective signature, it might be possible to construct a 
preliminary version of the brand code. Furthermore, the implicit association test provides a way 
to indicate the strength with which different concepts are related, e.g. a brand with a particular 
affect, and thus represents a survey based approach through which meaning elicitation can be 
facilitated.  
Furthermore, future research should explore the difference in meaning across brands, categories 
and countries. The paper showed how brand meaning varies in line with the experiences that 
consumers in one country had in relation to one brand. Some of these experiences might be simi-
lar for different products and/or brands across categories and/or countries. Understanding the 
differences and similarities in experiences across brands, categories and countries improves the 
possibilities with which brands can extend into new categories and/or countries and offers ways 
for multinational companies to save marketing costs, by applying brand strategies across those 
category / country combinations in which similar brand meanings exist.   
4. Paper C 
4.1 Gaps & Research Questions 
Finally, the third Paper C addresses the evaluation of products in a sensory deprived environment, 
like online shopping. It departs slightly from the social perspective of experiences, used in the 
previous two papers, and takes on a (multi-)sensory one. Sensory marketing is a recent research 
stream and hence a large amount of unaddressed questions exist (Krishna, 2012). Concerning the 
sense of touch, the effects of the joint influence of different sensory modalities onto haptic prod-
uct evaluation remain largely unexplored (Etzi et al., 2016; Peck et al., 2013) and so does the in-
fluence of mental imagery, i.e. haptic vividness, onto perceived touch (Klatzky et al., 1993; Peck et 
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al., 2013; Peck and Childers, 2003b). Paper C addresses both of these gaps and in so doing adds to 
research trying to overcome the inability to extract haptic information from online shopping offer-
ings. The paper addressed the following research questions: 
 Research Questions Paper C:  
(1) Can a congruent combination of product visual and sound improve the product 
evaluation in comparison to an incongruent or only visual presentation?  
(2) Is the effect of product presentation onto product evaluation mediated through 
haptic vividness? 
4.2 Summary 
Paper C is an empirical quantitative paper. It consists of two experiments, each focusing on a dif-
ferent haptic dimension, i.e. texture (experiment 1, towel) and hardness (experiment 2, pillow). 
People use different exploratory procedures to judge haptic characteristics like texture, hardness, 
temperature or weight. Out of those four possible exploratory procedures, the paper focuses on 
those two, i.e. texture evaluation through stroking a towel and hardness evaluation through tap-
ping a pillow, which emit a sound. Furthermore, products differ in their desire to be touched. For 
some products, touch represents a diagnostic dimension and hence consumers like to touch these 
products in forming their product evaluation, e.g. a towel or a pillow. Other products are devoid 
of such haptic diagnostic cues, e.g. a television set. Yet, in some shopping environments, like 
online shopping, products cannot be touched, but only seen and heard. Hence, the paper intro-
duces the sound emitted from the exploratory procedure in influencing the perceived haptic 
product evaluation. It draws on the theory of multisensory enhancement, which postulates that 
congruent sensory stimuli, presented at the same time activate the corresponding mental repre-
sentation stronger and thus lead to improved product evaluations. Both experiments employ a 2 x 
3 between subjects design, i.e. two products with different diagnosticity levels (touch diagnostic 
product and non-diagnostic product) and three different sound manipulations resulting from the 
respective exploratory procedure (congruent, incongruent and no sound). Across both experi-
ments, the sound condition significantly improves the perceived diagnosticity of the respective 
product, in relation to a merely visual presentation, thus showing that an improved product eval-
uation through the introduction of sound is possible. Furthermore, the experiments show that the 
influence of the sound manipulation onto perceived diagnosticity is mediated through haptic viv-
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idness, i.e. the ability to imagine a product’s haptic attributes. The following section discusses the 
Paper C’s contributions.  
4.3 Contributions 
4.3.1 Theoretical Contribution 
Paper C makes the following two noteworthy contributions. 
First, the paper showed the effect of the joint influence of vision and sound onto the perceived 
haptic evaluation of products. It thus contributes to a previously under-researched area at the 
intersection between sensory marketing and touch in marketing (Etzi et al., 2016; Peck et al., 
2013). It showed a way to improve perceived haptic properties of products in an environment, 
where the product can be seen and heard, but not touched. More specifically, it showed how the 
addition of congruent, touch-generated sounds improves the perceived diagnosticity for touch 
diagnostic and touch non-diagnostic products. It thus goes beyond existing papers that only fo-
cused on visual means to improve the perceived diagnosticity of products in an online context. 
Second, the paper identified haptic imagery as the mediator of the above-analysed relationship. 
Imagination is a central element of human cognition and, as hypothesized, also represents the 
central element in forming an evaluation of haptic properties in an audio-visual context. The pa-
per introduced multisensory enhancement and showed that the addition of a congruent sound 
influences the final product evaluation through the ability to imagine the products’ salient haptic 
attributes better.  
4.3.2 Practical Contribution 
The paper made one key contribution to marketing practise. It highlighted the positive effect of 
sound in improving product evaluation in an e-commerce context. Previously, research centred 
around visual means to overcome this challenge. Sound was previously neglect, yet seems to rep-
resent an easy remedy against purchase barriers related to not being able to touch products: 
sound can be used with the great majority of devices used for online purchases. The paper also 
showed how the vividness with which haptic attributes are imagined is the key variable through 
which sound exerts its positive influence onto product evaluation. Hence, sound could be used in 
conjunction with the already known positive effects of visual manipulation to increase haptic viv-
idness and consequently product evaluation. 
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4.4 Future Research Directions 
Research in the area of multi-sensory marketing and touch is still young and consequently several 
future opportunities for research exist.  
First, the paper informs the need for further research on sound manipulations and the resulting 
influences onto consumer behaviour. Thus the paper supports the call for further research on 
increasing haptic vividness (Peck et al., 2013), through auditory means. While the paper differen-
tiated between congruent and incongruent touch-generated sounds, future research should in-
vestigate the possibilities of altering the acoustic parameters, like auditory roughness, and their 
effect onto consumer behaviour. Furthermore, the positive effects outlined in this paper only 
occurred for the congruent sound condition and not the incongruent one. Hence, future research 
needs to establish the threshold of product-sound congruency after which the positive effects 
occur. Finally, sound manipulations create expectations about the product’s haptic properties. 
Future research should assess whether such expectations can lead to disconfirmed expectations, 
and potentially negative effects as well as provide solutions how to better use sound in delivering 
a truthful product experience. 
Second, future research needs to address non-sound emitting exploratory procedures, i.e. 
weight assessment through unsupported holding and temperature assessment through static 
touch. In particular, the former is relevant for products whose weight represents a critical haptic 
property for purchase decisions, e.g. portable electronics or suitcases. A potential route for future 
research is the addition of a semantically congruent sound. Sounds can be perceived as “light” or 
“heavy” and thus a combination of such sounds with a product for which weight is a diagnostic 
cue is meaningful.   
Finally, future research needs to assess further implications for consumer behaviour. The present 
paper showed how a congruent sound improves the haptic evaluation of products in an audio-
visual environment, yet did not go into detail regarding the downstream effects onto other con-
sumer behaviour variables like willingness to purchase, attitude towards the product or perceived 
ownership. Since some of these variables are subject to say-mean biases, a field study might be 
the most reasonable option for future research in this area. This would also answer the question, 
whether the addition of the congruent sound is ultimately able in overcoming the purchase barri-
er so many touch diagnostic products are exposed to in e-commerce.  
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II. How Memorable Experiences Influence Brand Preference. 
Paper A 
 
Status 
Published: Stach, J. (2017), “How memorable experiences influence brand preference”, Qualita-
tive Market research: an international journal, Vol. 20 No.4, pp. 394-415. 
https://doi.org/10.1108/QMR-03-2016-0023  
 
Abstract 
This study illuminates mechanisms through which memorable experiences with brands create last-
ing preferences. It is based on the proposition that intense positive (negative) affective consump-
tion in the consumer’s youth creates powerful imprints, which influence brand preference (dis-
taste) throughout life. Autobiographical memories with Nutella are retrieved from three different 
user groups, i.e. heavy-, light- and non-users. The retrieved memory narratives are analysed using 
conditioning theory, i.e. operant, classical or no conditioning are identified and compared across 
groups. The research’s central proposition is affirmed, yet the dominant form of conditioning 
mechanism differs per group. Operant conditioning outperforms classical conditioning in creating 
strong and lasting preferences. Heavy- and non-users, predominantly exhibit intensely positive and 
negative operant conditioning respectively. Light-users on the other hand recall less affectively 
intense consumption experiences, mainly featuring classical conditioning. The light-users’ recollec-
tions suggests a mere-exposure effect to be more appropriate in describing the preference for-
mation in this user group. Users not having experienced affectively intense consumption, i.e. light-
users, are likely to be influenced in their preference over time through other factors, which this 
paper does not focus on. Memory elicitation and exploration provides valuable insights to shape 
both promotional as well as advertising strategies. The study extends existing theory on condition-
ing in marketing by firstly using a novel qualitative approach to analyse conditioning procedures in 
real-life settings and secondly it highlights operant conditioning’s superior ability in creating last-
ing preferences.  
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III. Meaningful Experiences – an Embodied Cognition Perspective on Brand 
Meaning Co-Creation. 
Paper B 
 
Status 
Published: Stach, J. (2018), “Meaningful Experiences – an Embodied Cognition Perspective on 
Brand Meaning Co-Creation”, Journal of Brand Management, https://doi.org/10.1057/s41262-
018-0133-1 
https://doi.org/10.1057/s41262-018-0133-1 
 
Abstract 
Embodied cognition addresses meaning emergence in abstract concepts through experience, yet 
has neither been applied to the abstract concept of brand meaning, nor been introduced to brand 
meaning co-creation research, which also assigns a leading role to brand experiences. The paper 
closes this gap and argues for an understanding of brand meaning as embodied. Brand meaning in 
light of co-creation research is discussed and the need for a new emergent perspective for brand 
meaning through brand experiences is identified and satisfied by providing an adequate frame-
work. The framework is then illustrated, using a narrative analysis of autobiographical memory 
stories of three different Nutella user types. The results highlight how meaning varies according to 
the embodied mental structures that consumers use to comprehend a brand. Consequently, brand 
meaning is largely influenced through brand experiences early in life and in particular affectively 
intense ones. The study illustrates how consumers’ experiences shape the way they comprehend 
the brand and attach meaning to it. The study extends research on brand meaning co-creation, by 
applying theory of embodied cognition to the concept of brand meaning and shows how brand 
experiences, a key element of co-creation theory, shape the meaning of a brand.  
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IV. Touching Sounds - Improving the Haptic Evaluation of a Product that cannot 
be Touched but Seen and Heard 
Paper C 
 
Abstract 
Shopping is a multisensory endeavour, yet not every shopping environment allows for all senses to 
be used during product evaluation. In particular e-retailers are exposed to this challenge: the ina-
bility to touch products can represent a barrier to purchase. Hence, researchers and practioners 
alike have sought ways to overcome the inability to touch products. Despite the multimodal nature 
of touching products, thus suggesting that sound also influences haptic perception, neither has 
any study previously investigated sound’s ability to influence haptic evaluation in a digital shop-
ping environment, nor is sound used pervasively in e-retailing. The present paper investigates the 
ability of sound in conveying haptic product attributes when the product cannot be touched, but 
seen and heard. It proposes that touch generated sounds are apt in influencing perceived haptic 
attributes, such as texture and hardness. Furthermore, the paper shows how a congruent audio-
visual combination of product sound and sight enables multisensory enhancement, improves the 
perceived haptic evaluation across products for which touch is diagnostic and non-diagnostic and 
it shows how this process is mediated through haptic imagery, i.e. the ability to imagine a prod-
uct’s salient haptic attributes. Across two experiments, the paper finds evidence for this proposi-
tion and provides a novel way on how to improve the online shopping experience for both touch 
diagnostic and non-diagnostic products. The paper showed how the positive effects take place for 
a sound that is perceived as congruent, yet it does not specify at what level of sound-product fit 
these positive effects occur. Future research therefore should address the threshold of product and 
sound congruency.  
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1. Introduction 
Over the past 15 years, marketing researchers have come to acknowledge the importance of 
touch, indicated by the quickly growing number of studies in this domain (Jansson-Boyd, 2011; 
Peck and Shu, 2009; see Spence and Gallace (2011) and Gallace and Spence (2014) for a review). 
Two areas in need of further research are the joint influence of different sensory modalities onto 
touch and its consequences for product evaluation (Etzi et al., 2016; Peck et al., 2013) and the 
influence of mental imagery onto perceived touch (Klatzky et al., 1993; Peck et al., 2013; Peck and 
Childers, 2003b). Addressing these two research streams is highly relevant for online shopping, 
where the absence of actual haptic feedback can represent a barrier to purchase (Grohmann et 
al., 2007; Peck and Childers, 2003b; Spence and Gallace 2011). Researchers previously tried to 
overcome this challenge by increasing haptic imagery through written means (Peck et al., 2013), a 
greater level of visual interactivity (Overmars and Poels, 2015a, 2015b) or visual manipulation 
(Lécuyer et al., 2004; 2009), as well as augmented reality (Huang and Liao, 2017; Verhagen et al., 
2016). Yet, acoustic stimuli also contribute to the overall haptic evaluation of an object (Guest et 
al., 2002; Jousmäki and Hari, 1998), are perceivable even in an audio-visual environment such as 
online shopping, but have not been analysed regarding their ability to improve the haptic evalua-
tion of products in an audio-visual environment. Acoustic stimuli in combination with a product 
visual are likely to create supper-additive effects, known as multisensory enhancement (Kayser et 
al., 2010; Martino and Marks, 2001; Stein and Meredith, 1993), which are likely to stimulate hap-
tic imagery to a greater degree than a unisensory activation and thus improve product evaluation 
beyond the known effects of mere visual presentation (Lécuyer et al., 2004; 2009; Overmars and 
Poels, 2015a, 2015b). An improved imaginative haptic experience could help consumers evaluate 
products more thoroughly for which touch is relevant and thus improve the online shopping expe-
rience in general (Gallace and Spence, 2014). It further adds to the growing body of studies on 
sensory marketing and in particular on the relationship between sound and perceived haptic 
properties (Etzi et al., 2016; Peck et al., 2013). 
The present paper fills this gap, situated at the intersection of the previously highlighted areas in 
need of further research. It investigates the ability of audio-visual stimuli in conveying haptic at-
tributes when the product cannot be touched but seen and heard. The paper starts with a litera-
ture review on product evaluation through actual touch. It then turns to multisensory enhance-
ment as a means to activate haptic perceptions in the absence of touch through sound and vision. 
It delineates the effects which are to be expected when combining sound and vision to convey 
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haptic properties, derives formal hypotheses and tests these across two online experiments. Fi-
nally, limitations and future research directions are discussed. 
2. Theoretical Background 
2.1 Product Evaluation and Touch 
Our experience of the world is genuinely multisensory, i.e. all senses contribute jointly to the per-
ception of our environment (Driver and Spence, 2000; Guest and Spence, 2003; Stein and Mere-
dith, 1993). Similarly, shopping is a multisensory experience as well, in such that all senses con-
tribute to a final integrated product evaluation (Krishna et al., 2010; Schifferstein and Spence, 
2008; Thesen et al., 2004; Spence and Zampini, 2006). In particular the sense of touch is im-
portant for products (Citrin et al., 2003; Grohmann et al., 2007; McCabe and Nowlis, 2003; Peck 
and Childers, 2003b; Underhill, 1999) whose haptic properties, e.g. texture, hardness, tempera-
ture or weight, represent diagnostic cues about the product's performance and/or quality (Klatzky 
and Lederman, 1992; Klatzky et al., 1993; Lederman and Klatzky, 1987; Peck and Childers, 2003b). 
For example, people like to feel clothing to evaluate its softness (Peck and Childers, 2003b; Un-
derhill, 1999). Products devoid of haptic experience attributes, e.g. a television set, are unlikely to 
be touched for diagnostic reasons, but for hedonic ones (Peck and Wiggins, 2006).  
To assess an object’s haptic characteristics, people employ different exploratory procedures, e.g. 
stroking an object’s surface with their hand to assess its texture or tapping it gently to assess its 
hardness (Lederman and Klatzky, 1987). In the context of shopping, the same exploratory proce-
dures apply to products (Grohmann et al., 2007; Klatzky and Peck, 2012). Some exploratory pro-
cedures emit a sound, when employed, e.g. stroking or tapping, while others do not, e.g. unsup-
ported holding or static contact. Exploratory procedures are particularly relevant for touch-
diagnostic products, i.e. those products whose haptic modalities serve as diagnostic cues, provid-
ing additional information about the product’s quality or performance (Grohmann et al., 2007; 
Klatzky and Lederman, 1992; Klatzky and Lederman, 1993; Lederman and Klatzky, 1987; Peck and 
Childers, 2003b). Texture for example represents a diagnostic cue when shopping for fabric prod-
ucts, such as clothes (Grohmann et al., 2007; Jansson-Boyd, 2011; McCabe and Nowlis, 2003; Un-
derhill, 1999). On the other hand, products whose material properties represent non-diagnostic 
cues are unlikely to encourage touch (Grohmann et al., 2007), yet might nevertheless be touched 
for purely hedonic reasons (Peck and Wiggins, 2006), for example perfume bottles (Klatzky and 
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Peck, 2012). Consequences of touching products are an improved liking of the product (Spence 
and Gallace, 2011) and greater levels of confidence in the final product evaluation (Grohmann et 
al., 2007; Peck and Childers, 2003b; Peck and Shu, 2009; Streicher and Estes, 2015). Furthermore, 
touching products enables consumers to have enjoyable sensory experiences (Klatzky and Peck, 
2012; Peck and Wiggins, 2006). 
Finally, as products differ in their ability to invite touch, so do people differ in their need to touch 
products (Peck and Childers, 2003a). People high in Need for Touch (NFT) rely on their sense of 
touch during shopping, for which reason an absence of actual touch is likely to impair their prod-
uct evaluation and shopping experience (Peck and Childers, 2003a).  
2.2 Haptic Imagery as a Surrogate for Actual Touch 
Unfortunately, not every shopping environment allows for products to be touched. Not being able 
to touch products, for example in an online environment, compromises product evaluation, takes 
away pleasurable sensory experiences and represents a barrier to purchase (Gallace and Spence, 
2014; Grohmann et al., 2007; Jansson-Boyd, 2011; McCabe and Nowlis, 2003; Peck and Childers, 
2003a; Spence and Gallace, 2011). Peck et al. (2013) showed that merely imagining touching an 
object, i.e. haptic imagery, leads to similar effects than physical touch, i.e. an increase in per-
ceived ownership. They conclude that future studies on touch can be conducted online, due to 
the similar effects of haptic imagery and physical touch. Furthermore, they propose that the bet-
ter consumers can imagine tangible aspects of a product (haptic vividness), the greater the effects 
onto consumer responses (Peck et al., 2013). They put forth haptic vividness as the mediator be-
tween product experience and its effects onto the consumer. Consequently, recent studies used 
visual manipulation to improve the haptic vividness of a product in an online context (Overmars 
and Poels, 2015a, 2015b). The studies showed how manipulating the visual and interactive design 
of an online offering improves the emotional response to the product (Overmars and Poels, 
2015a) and the product evaluation (Overmars and Poels, 2015b).  
Imagination however encompasses all senses (Bone and Ellen, 1992), for which reason sounds 
seem apt in influencing the consumers’ haptic imagery of a product. Through imagination, the 
human mind is able to combine mental representations into coherent wholes (Johnson, 1990). For 
example, consumers form expectations about a product’s sensory attributes, based on those they 
have been able to experience (Barsalou, 2008; 2009; Schifferstein and Spence, 2008), e.g. the 
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colour of a package creates expectations about the product’s smell. Such coherent and non-
arbitrary associations between different sensory modalities emerge as a result of continuously 
experiencing such relationships in the environment (Barsalou, 2009; Odgaard et al., 1999; Rama-
chandran and Hubbard, 2001; Spence, 2011; Ward and Simner, 2003). Consequently, when one 
sensory modality of an object is activated, e.g. a visual or sound of an object is perceived, a clear 
expectation about the object’s other sensory modalities, e.g. the object’s haptic properties, 
emerges. When presenting congruent sensory stimuli temporally and spatially synchronized, e.g. 
the sound and the visual of the same object, multisensory enhancement occurs (Kayser et al., 
2010; Stein and Meredith, 1993), describing a greater ease in mental processing, because differ-
ent, yet congruent sensory modalities lead to a stronger activation of the presented object (Kay-
ser et al., 2010; Marks, 1996; Martino and Marks, 2001; Stein and Meredith, 1993; see also Stach, 
2015). In this vain, acoustic properties used in conjunction with a congruent visual activate the 
corresponding object more strongly and thus are likely to encourage imagination of haptic prop-
erties, i.e. haptic imagery, to a greater degree than merely a single-sensory activation, or one with 
an incongruent sound.  
2.3 Hypotheses 
The previous discussion leads to the following formal hypotheses: 
H1: A congruent combination of product visual and sound improves the product evalu-
ation in comparison to an incongruent combination or only a visual presentation.   
H2:  Haptic vividness mediates the relationship between product presentation and 
product evaluation. 
 
3. Study Designs 
3.1 Overview of Studies 
To address the hypotheses, two experiments were designed, each focusing on a different sound 
emitting exploratory procedure, as displayed in figure 3. The first study focuses on texture evalua-
tion through the sound emitted, when stroking a product. The second study seeks to extend gen-
eralizability by focusing on a different sound emitting exploratory procedure, i.e. hardness as-
sessment through tapping.  
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Figure 2:  Overview of studies testing those haptic procedures which emit sound across products for which touch is 
diagnostic and non-diagnostic. The selection and pretesting of the different products is outlined in the fol-
lowing section 
Sources: Author’s illustration, pictures taken from shutterstock.com 
 
3.2 Stimuli and Pretests  
One general pretest identified products for which touch is diagnostic and non-diagnostic as well 
as their most important haptic dimension. The contrast of diagnostic vs. non-diagnostic product 
was chosen to assess the universal applicability of the hypothesized effects, i.e. across those 
products which are touched for diagnostic reasons and those that are not. A longlist of 20 product 
visuals was constructed from previous research (Schifferstein, 2006), selecting products for which 
touch is important during shopping and thus diagnostic and some for which it is unimportant and 
thus non-diagnostic. Each product visual was selected as a typical representative of its category, 
avoiding extreme or untypical forms and shapes, which are likely to influence the touchability of 
the product (Klatzky and Peck, 2012). In an online survey the product visuals were presented with 
all brand identifying elements removed. Each respondent rated 5 randomly selected product visu-
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als regarding; Question 1: the importance of touching them during shopping (1: very unimportant, 
7: very important) and Question 2: how important the haptic properties of interest (texture, 
hardness) were (1: very unimportant, 7: very important). Based on the results, three products 
were selected, as shown in table 11. Two products were touch-diagnostic, yet differed on their 
preferred haptic dimension, i.e. texture (towel) and hardness (pillow). The third product was non-
diagnostic (tv). 
Product n Q1: Mean 
(SD) 
Diagnosticity 
of Touch 
Q2: Mean 
(SD) 
Most Important 
Dimension 
Towel 22 6.41 
(1.33) Diagnostic 
6.59 
(1.77) Texture 
Pillow 23 6.39 
(1.31) Diagnostic 
6.74 
(1.34) Hardness 
TV 24 2.79 
(2.06) Non-Diagnostic 
- 
- None 
Table 1: Results of the first pretest, the corresponding questions abbreviated using the letter “Q” 
Source: Author’s analysis 
Furthermore, a second pretest was conducted to determine congruent and incongruent sounds 
for the corresponding exploratory procedures per product. To do so, a professional sound engi-
neer was instructed to record those sounds as congruent which emerged, when the specific ex-
ploratory procedure was applied to the respective product, i.e. stroking to the towel, etc. The 
sound-engineer was also asked to produce incongruent sounds, by using the sound emerging 
from the exploratory procedure used on a different product, e.g. the incongruent towel stroking 
sound emerged from stroking a plastic box and the incongruent pillow tapping sound came from a 
piece of wood. Each sound-stimulus was ensured to have a similar duration of sound emerging 
from the exploratory procedure, a similar loudness and similar total duration. The resulting 
sound-stimuli were combined with a visual animation showing a mouse cursor in the form of a 
hand performing the respective exploratory procedure on the pictures shown in figure 3. The 
visual animation was included to encourage haptic imagery and multisensory enhancement and 
allow judging how incremental sound effects influence the known effect of visual animation 
(Overmars and Poels, 2015b). The animated exploratory procedure across the two products per 
experiment was kept as similar as possible to avoid any confounds. Again in an online survey, 
participants were presented with either the congruent or incongruent stimuli and asked how well 
the sound fits the shown product (1: the sound did not fit at all, 7: the sound did fit very well). The 
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manipulation was successful, as in all cases, a significant difference between the congruent and 
incongruent sounds were achieved, as can be seen at the figures in table 12. 
Experiment 
(expl. procedure) 
Product Manipulation n Mean SD t p 
Exp.1 
(stroking) 
Towel incongruent 16 1.31 0.70 -3.78 < .01 
congruent 13 3.54 2.03 
TV incongruent 16 1.75 1.18 -2.78 < .01 
congruent 18 3.28 1.90 
Exp.2 
(tapping) 
Pillow incongruent 16 1.88 1.41 -6.43 < .001 
congruent 13 5.46 1.56 
TV incongruent 16 1.81 1.05 -2.78 < .05 
congruent 13 3.54 2.03 
Table 2: Results of the second pretest on sounds, t-statistic and p-value estimated using welch two-sample t.test 
Source: Author’s analysis 
4. STUDY 1: Audio-visual texture evaluation through sound 
4.1 Methodology 
4.1.1 Design  
The first study focused on texture evaluation in an audio-visual environment through sound emit-
ted from the corresponding exploratory procedure, i.e. stroking the surface of a product for which 
texture is a (non-)diagnostic cue. The corresponding experiment was a 2 x 3 between subjects 
design, i.e. two products with different diagnosticity levels (product for which touch is diagnostic, 
i.e. towel, and non-diagnostic, i.e. tv) and three different sound manipulations resulting from the 
respective exploratory procedure (congruent, incongruent and no sound). The stimuli for the ex-
periment consisted of the previously described animations, i.e. short video clips (5 seconds in 
length) with the corresponding product visual (towel or TV)1, over which an animated mouse 
curser, in the shape of a small hand, moved in line with the respective sound manipulation (con-
gruent, incongruent, no sound).  
4.1.2 Procedure 
Participants were recruited through the website clickworker.de, with an incentive of 0,20 € per 
finished questionnaire. Any participant could only take part once. In an online survey, participants 
were randomly assigned to one of the six conditions. At the beginning of the questionnaire, par-
                                                          
1 Pictures of the respective stimuli are shown in figure 3. 
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ticipants were told the study focuses on their ability to recall products. This served as a cover sto-
ry, to avoid participants guessing the actual research objective. The questionnaire started with a 
prompt to “press play and feel the product”, by clicking on a play button, which showed the 5 
second video stimulus. Subsequently, participants had to fill out the items for the dependent 
measures and then the manipulation checks. The first manipulation check asked, whether the 
participant heard a sound or not. In the two sound conditions (congruent and incongruent) those 
participants were kept which reported to have heard a sound and in the no sound condition, 
those participants were kept which reported to have not heard a sound. Furthermore, in the two 
sound conditions, a further manipulation check was included, to ensure the sounds to be correctly 
perceived as congruent or incongruent. Participants were asked whether the sound of the explor-
atory procedure fitted to the shown product on a 7-point scale (1: the sound did not fit at all, 7: 
the sound did fit very well). In case of the congruent sound manipulation, only those participants 
were retained that reported the sound to be fitting to the product (values 5-7 on the scale) and 
vice versa for the incongruent condition (values 1-3 on the scale). Consequently, a significant dif-
ference between the congruent and incongruent sound condition was ensured. More precisely, in 
case of the towel, the congruent sound was significantly better fitting to the product (𝑀𝑀𝑐𝑐𝑐𝑐𝑐𝑐 =5.35,𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐 = 0.56)  then the incongruent one (𝑀𝑀𝑖𝑖𝑐𝑐𝑐𝑐 = 1.38,𝑆𝑆𝑆𝑆𝑖𝑖𝑐𝑐𝑐𝑐 = 0.65, 𝑡𝑡(45.76) = −23.1,𝑝𝑝 <0.001(welch two − sample t − test)). Also in the case of the tv, the congruent sound combina-
tion (𝑀𝑀𝑐𝑐𝑐𝑐𝑐𝑐 = 5.55,𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐 = 0.79) was more fitting than the incongruent one  (𝑀𝑀𝑖𝑖𝑐𝑐𝑐𝑐 =1.92,𝑆𝑆𝑆𝑆𝑖𝑖𝑐𝑐𝑐𝑐 = 0.93, 𝑡𝑡(44.85) = 15.47,𝑝𝑝 < 0.001 (welch two-sample t-test)). The no sound condi-
tion was not pretested further. Finally, to counteract participants’ taking part only for the incen-
tive, those cases were eliminated from the sample which showed a standard deviation of 0 across 
those dependent measure items which were displayed per page questionnaire page. The final 
sample consisted of 166 participants, 65 of which were female (39.2%, 𝑀𝑀𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 = 37), 100 male (60.2%, 𝑀𝑀𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 = 35) and one participant, who wished not to disclose his sex (0.6%, 𝑀𝑀𝑐𝑐𝑜𝑜ℎ𝑓𝑓𝑒𝑒 =18).  
4.2 Dependent Measures 
4.2.1 Haptic Imagery 
The ability to imagine a product’s texture was measured using Peck et al. (2013)’s haptic imagery 
scale. In detail, the scale consisted of four items, namely ‘‘When evaluating the towel/TV. . .’’ (1) 
‘‘I felt that I could examine the texture of the towel/TV’’, (2) ‘‘I could imagine moving my fingers 
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on the towel/TV’’ (3), ‘‘I felt as if the towel/TV was in my hand’’, (4) ‘‘I felt as though I could hold 
the towel/TV’’ (𝛼𝛼ℎ𝑖𝑖 = 0.91,𝑀𝑀ℎ𝑖𝑖 = 3.30, 𝑆𝑆𝑆𝑆ℎ𝑖𝑖 = 1.55).  
4.2.2 Perceived Diagnosticity 
The ability to evaluate a product’s relevant haptic attribute was measured using Jiang and Benba-
sat (2004)’s scale on perceived diagnosticity. The scale measures a consumer’s perception how 
helpful a given product experience was in evaluating the product. Since the touch diagnostic 
product in each study was chosen for one salient haptic characteristic, i.e. the towel for its texture 
and the pillow for its hardness (see pretest in section 3.2), and the audio-visual product presenta-
tion was optimized to express the salient haptic dimension, the perceived diagnosticity scale ex-
presses the participant’s impression of the haptic dimension of the product. The scale consists of 
two items: (1) “Overall, how helpful was the product presentation to familiarize yourself with the 
towel/TV?” and (2) “How helpful would you rate the product presentation in influencing your 
overall evaluation of the towel/TV?”. Furthermore, a third item was included, to enhance the 
measurement of the salient haptic dimension: (3) “How helpful would you rate the product 
presentation in influencing your evaluation of the towel/TV’s texture?” (𝛼𝛼𝑝𝑝𝑝𝑝 = 0.87,𝑀𝑀𝑝𝑝𝑝𝑝 =3.57,𝑆𝑆𝑆𝑆𝑝𝑝𝑝𝑝 = 1.68). All dependent measures were measured using 7-point scales ranging from 1 
(strongly disagree) to 7 (strongly agree). 
Although studies on touch frequently include NFT as a covariate, it was not included in the pre-
sent study, as online shoppers tend to have lower levels of NFT (Manzano et al., 2016) and previ-
ous studies did not report a significant influence of NFT onto consumer responses in studies 
where actual touch is substituted through haptic vividness (Overmars and Poels, 2015b; Peck et 
al., 2013).  
4.3 Results 
4.3.1 The influence of sound onto perceived diagnosticity  
A two-way independent ANOVA was conducted with perceived diagnosticity as the dependent 
variable and sound manipulation (congruent, incongruent, no sound) as well as product (haptic 
product, non- haptic product) as the independent variables. The statistic software R was used to 
conduct the analysis. There was a significant main effect of the sound manipulation onto per-
ceived diagnosticity (𝐹𝐹(2,160) = 7.77,𝑝𝑝 < .001). Furthermore, there was neither a significant main 
effect of product onto perceived diagnosticity (𝐹𝐹(1,160) = 2.47,𝑝𝑝 = .118), nor a significant inter-
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action effect of sound and product manipulation onto perceived diagnosticity (𝐹𝐹(2,160) =0.11,𝑝𝑝 = .894). The results, as shown in figure 4, suggest the identified effect of sound manipula-
tion to be applicable across different products, regardless of their touch-diagnosticity, thus lend-
ing support to H1.  
 
Figure 3:  Mean perceived diagnosticity for the different sound manipulations across products for which touch is 
diagnostic (towel) or non-diagnostic (TV). Error-bars indicate confidence intervals. 
Source: Author’s illustration 
According to H1, a congruent sound was hypothesized to improve perceived diagnosticity signifi-
cantly better than any of the other two conditions. Thus, planned comparisons were conducted, 
separately for each product. In case of the towel, a significant difference between the congruent 
sound (𝑀𝑀𝑐𝑐𝑐𝑐𝑐𝑐 = 4.5) and no sound (𝑀𝑀𝑐𝑐𝑐𝑐 = 3.52, 𝑡𝑡(74) = −2.08,𝑝𝑝 < .05(one − tailed)), as well as 
the incongruent one (𝑀𝑀𝑖𝑖𝑐𝑐𝑐𝑐 = 3.22, 𝑡𝑡(74) = −2.63,𝑝𝑝 < .01(one − tailed)) was identified. In case 
of the tv, a significant difference also emerged between the congruent sound (𝑀𝑀𝑐𝑐𝑐𝑐𝑐𝑐 = 3.95) and 
no sound (𝑀𝑀𝑐𝑐𝑐𝑐 = 3.25, 𝑡𝑡(86) = −1.84,𝑝𝑝 < .05 (one-tailed)), as well as the incongruent one 
(𝑀𝑀𝑖𝑖𝑐𝑐𝑐𝑐 = 2.85, 𝑡𝑡(86) = −2.69,𝑝𝑝 < .01(one − tailed)). 
4.3.2 The mediating influence of haptic imagery 
To examine the mediating influence of haptic imagery onto perceived diagnosticity, a simple me-
diation analysis was conducted following Hayes (2017). The simple mediation model, as shown in 
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figure 5, was constructed and calculated using the Lavaan package in R (Rosseel, 2012), separately 
for each product. The results are shown in table 13. 
 
Figure 4: The simple mediation model of haptic imagery onto perceived diagnosticity. 
Source: Author’s illustration, following Hayes (2017) 
 Towel  TV 
    95% CI     95% CI 
 coeff. SE p lower upper  coeff. SE p lower upper 
a 0.85 0.42 0.04 0.02 1.66  1.54 0.35 0.00 0.83 2.20 
b 0.82 0.10 0.00 0.61 0.99  0.64 0.11 0.00 0.39 0.83 
c' 0.59 0.35 0.09 -0.09 1.27  0.12 0.36 0.75 -0.59 0.84 
indirect effect 0.69 0.33 0.04 0.06 1.37  0.98 0.30 0.00 0.49 1.66 
total effect 1.28 0.48 0.01 0.29 2.19  1.10 0.39 0.00 0.34 1.87 
Table 3: Unstandardized coefficients, standard errors, p-values and 95% bias-corrected bootstrap confi-dence 
intervals for the simple mediation model for the first study. Sound manipulation was transformed into a 
dichotomous variable with 0=incongruent sound and 1=congruent sound. 
Source: Author’s analysis 
As hypothesized, the mediation analysis revealed that sound influences perceived diagnosticity 
through its effect on haptic imagery. Table 13 and figure 5 show how a congruent sound improves 
a participant’s ability to imagine the haptic attributes of both touch diagnostic products like a 
towel (𝑎𝑎𝑜𝑜𝑐𝑐𝑡𝑡𝑓𝑓𝑓𝑓=0.85) or touch non-diagnostic products like a tv (𝑎𝑎𝑜𝑜𝑡𝑡=1.54). The better a participant 
was able to imagine the haptic attribute of the product, the higher the final product evaluation 
was for both the towel (𝑏𝑏𝑜𝑜𝑐𝑐𝑡𝑡𝑓𝑓𝑓𝑓=0.82) and the tv (𝑏𝑏𝑜𝑜𝑡𝑡=0.64). For both products, there was a signifi-
cant indirect effect, as determined by the bias-corrected bootstrap confidence intervals (5000 
simulations) for both the towel (𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 𝑖𝑖𝑒𝑒𝑒𝑒𝑖𝑖𝑖𝑖𝑡𝑡𝑜𝑜𝑐𝑐𝑡𝑡𝑓𝑓𝑓𝑓 = 0.692 ,95% 𝐶𝐶𝐶𝐶 = 0.06 − 1.37) and the 
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tv (𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 𝑖𝑖𝑒𝑒𝑒𝑒𝑖𝑖𝑖𝑖𝑡𝑡𝑜𝑜𝑡𝑡 = 0.98 ,95% 𝐶𝐶𝐶𝐶 = 0.49 − 1.66). Finally, there was no evidence that the 
sound manipulation influenced perceived diagnosticity beyond its indirect effect via haptic image-
ry for both the towel (𝑖𝑖′𝑜𝑜𝑐𝑐𝑡𝑡𝑓𝑓𝑓𝑓 = 0.57 ,𝑝𝑝 = .09) and the tv (𝑖𝑖′𝑜𝑜𝑡𝑡 = 0.12 ,𝑝𝑝 = .75). Thus a full me-
diation for both products was observed. 
4.4 Discussion 
The results of study 1 suggest sounds to have an influence onto the way consumers evaluate 
products in an audio-visual environment. More precisely, study 1 showed how the addition of a 
congruent sound can improve the haptic information a consumer extracts from an audio-visual 
product representation in relation to a merely visual one. Furthermore, the contrast between the 
congruent and incongruent sounds showed that not any sound can be used to achieve this effect, 
but the more fitting a sound is perceived, the greater the shown effects will be.  
The identified effect of sound in improving the perceived haptic evaluation of a product was me-
diated through haptic imagery, i.e. a congruent sound improves the ability to imagine the haptic 
attribute, which in turn positively influences the final evaluation of the product’s salient haptic 
attribute, in this case texture. Furthermore, the identified effects seem to occur universally across 
products for which touch is diagnostic (towel) and non-diagnostic (tv).  
5. STUDY 2: Audio-visual hardness evaluation through sound 
5.1 Methodology 
5.1.1 Design  
The second study sought to extend the validity of the first one, by focusing on a different haptic 
dimension and corresponding exploratory procedure, i.e. hardness assessment through tapping 
for touch (non-)diagnostic products. The corresponding experiment was again a 2 x 3 between 
subjects design, this time with tapping as the exploratory procedure and slightly different prod-
ucts (touch diagnostic: pillow, and non-diagnostic, tv), as well as three different sound manipula-
tions (congruent, incongruent and no sound) designed to resemble well (congruent) or not at all 
(incongruent) the sound resulting from tapping the mentioned products. Length and style of the 
video animations, questionnaire structure and participants selection was identical to the first 
study. 
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5.1.2 Procedure 
A similar procedure was used as in study 1, i.e. presentation of stimuli, followed by the items for 
the dependent variables and subsequently the manipulation checks. Again, a significant difference 
between the congruent and incongruent sound condition was ensured. More precisely, in case of 
the pillow, the congruent sound was significantly better fitting to the product (𝑀𝑀𝑐𝑐𝑐𝑐𝑐𝑐 =5.81,𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐 = 0.75) then the incongruent one (𝑀𝑀𝑖𝑖𝑐𝑐𝑐𝑐 = 1.92,𝑆𝑆𝑆𝑆𝑖𝑖𝑐𝑐𝑐𝑐 = 0.84, 𝑡𝑡(64.91) =
−20.02,𝑝𝑝 < .001 (welch two-sample t-test)). Also in the case of the tv, the congruent sound 
combination (𝑀𝑀𝑐𝑐𝑐𝑐𝑐𝑐 = 5.72,𝑆𝑆𝑆𝑆𝑐𝑐𝑐𝑐𝑐𝑐 = 0.78) was more fitting than the incongruent one (𝑀𝑀𝑖𝑖𝑐𝑐𝑐𝑐 =1.87,𝑆𝑆𝑆𝑆𝑖𝑖𝑐𝑐𝑐𝑐 = 0.81, 𝑡𝑡(62.82) = 19.81,𝑝𝑝 < .001 (welch two-sample t-test)). The final sample con-
sisted of 206 participants, 97 of which being male (47.1%, 𝑀𝑀𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 = 36), 107 of which being 
female (51.9%, 𝑀𝑀𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 = 39) and two participants did not wish to disclose their gender (1%, 𝑀𝑀𝑐𝑐𝑜𝑜ℎ𝑓𝑓𝑒𝑒 = 25). 
5.2 Dependent Measures 
Both dependent measures were measured using the same scales as used in the first study, i.e. 
Peck et al. (2013)’s scale for haptic imagery  (𝛼𝛼ℎ𝑖𝑖 = 0.9,𝑀𝑀ℎ𝑖𝑖 = 2.77,𝑆𝑆𝑆𝑆ℎ𝑖𝑖 = 1.65) and Jiang and Benbasat (2004)’s scale on perceived diag-
nosticity (𝛼𝛼𝑝𝑝𝑝𝑝 = 0.84,𝑀𝑀𝑝𝑝𝑝𝑝 = 3.16, 𝑆𝑆𝑆𝑆𝑝𝑝𝑝𝑝 = 1.62). Again, all dependent variables were measured 
using 7-point scales ranging from 1 (strongly disagree) to 7 (strongly agree). Yet, a minor adjust-
ment was done. Across both scales, in all items the word “texture” was exchanged for the word 
“hardness”, to account for the different haptic dimension in this study. 
5.3 Results 
5.3.1 The influence of sound onto perceived diagnosticity 
A two-way independent ANOVA was conducted with perceived diagnosticity as the dependent 
variable and sound manipulation (congruent, incongruent, no sound) as well as product (haptic 
product, non- haptic product) as the independent variables. There was a significant main effect of 
the sound manipulation onto perceived diagnosticity (𝐹𝐹(2,200) = 24.35,𝑝𝑝 < .001), as well as a 
significant main effect of product onto perceived diagnosticity (𝐹𝐹(1,200) = 5.15,𝑝𝑝 < .05), but no 
significant interaction effect (𝐹𝐹(2,200) = 0.91,𝑝𝑝 = .41). As hypothesized and similar to study 1, a 
congruent sound significantly improves the perceived diagnosticity across products with different 
degrees of touch diagnosticity, thus lending support to H1.  
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Figure 5:  Mean perceived diagnosticity for the different sound manipulations across products for which touch is 
diagnostic (pillow) or non-diagnostic (TV), Error-bars indicate confidence intervals. 
Source: Author’s illustration 
To understand the differences in the sound manipulation further, planned comparisons were 
conducted, separately for each product. For the pillow, there was both a significant difference 
between the congruent sound (𝑀𝑀𝑐𝑐𝑐𝑐𝑐𝑐 = 4.32) and no sound (𝑀𝑀𝑐𝑐𝑐𝑐 = 2.84, 𝑡𝑡(100) = −3.96,𝑝𝑝 <.001(one − tailed)), as well as the congruent and incongruent one (𝑀𝑀𝑖𝑖𝑐𝑐𝑐𝑐 = 3.02, 𝑡𝑡(100) =
−3.49,𝑝𝑝 < .05(one − tailed)), as can be seen in figure 6. In case of the tv, there also was a sig-
nificant difference between the congruent sound (𝑀𝑀𝑐𝑐𝑐𝑐𝑐𝑐 = 4.02) and no sound (𝑀𝑀𝑐𝑐𝑐𝑐 =2.61, 𝑡𝑡(100) = −4.34,𝑝𝑝 < .001(one − tailed)), as well as the congruent and incongruent sound  (𝑀𝑀𝑖𝑖𝑐𝑐𝑐𝑐 = 2.17, 𝑡𝑡(100) = −5.48,𝑝𝑝 < .001(one − tailed)). 
5.3.2 The mediating influence of haptic imagery 
The simply mediation model, as shown in figure 5, was again estimated using the lavaan package 
in R (source), separately for each products. The results are shown in table 14. The results of the 
present mediation analysis corroborate the previously observed mediating influence of haptic 
imagery as seen in study 1. 
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 Pillow  TV 
    95% CI     95% CI 
 coeff. SE p lower upper  coeff. SE p lower upper 
a 1.44 0.40 0.00 0.65 2.21  1.62 0.34 0.00 0.93 2.26 
b 0.62 0.08 0.00 0.47 0.77  0.73 0.11 0.00 0.49 0.92 
c' 0.41 0.33 0.21 -0.22 1.07  0.67 0.31 0.03 0.08 1.27 
indirect effect 0.89 0.29 0.00 0.40 1.55  1.18 0.26 0.00 0.72 1.78 
Total effect 1.30 0.37 0.00 0.60 2.02  1.85 0.34 0.00 1.14 2.48 
Table 4:  Unstandardized coefficients, standard errors, p-values and 95% bias-corrected bootstrap confidence 
intervals for the simple mediation model for the second study. Sound manipulation was transformed in-
to a dichotomous variable with 0=incongruent sound and 1=congruent sound. 
Source: Author’s analysis 
The results in table 14 show how a congruent sound also improves a participant’s ability to imag-
ine the haptic attributes of both touch diagnostic products like a pillow (𝑎𝑎𝑝𝑝𝑖𝑖𝑓𝑓𝑓𝑓𝑐𝑐𝑡𝑡=1.441) and touch 
non-diagnostic products like a tv (𝑎𝑎𝑜𝑜𝑡𝑡=1.619) for a different exploratory procedure, i.e. tapping. As 
in study 1, the ability to imagine the haptic attribute of the product positively influenced the final 
product evaluation for both the pillow (𝑏𝑏𝑝𝑝𝑖𝑖𝑓𝑓𝑓𝑓𝑐𝑐𝑡𝑡=0.62) and the tv (𝑏𝑏𝑜𝑜𝑡𝑡=0.728). For both products, 
there was a significant indirect effect, as determined by the bias-corrected bootstrap confidence 
intervals (5000 simulations) for both the towel (𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 𝑖𝑖𝑒𝑒𝑒𝑒𝑖𝑖𝑖𝑖𝑡𝑡𝑝𝑝𝑖𝑖𝑓𝑓𝑓𝑓𝑐𝑐𝑡𝑡 = 0.89 ,95% 𝐶𝐶𝐶𝐶 = 0.40 −1.55) and the tv (𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 𝑖𝑖𝑒𝑒𝑒𝑒𝑖𝑖𝑖𝑖𝑡𝑡𝑜𝑜𝑡𝑡 = 1.178 ,95% 𝐶𝐶𝐶𝐶 = 0.72 − 1.78). Finally, there was no evi-
dence that the sound manipulation influenced perceived diagnosticity beyond its indirect effect 
via haptic imagery for the pillow (𝑖𝑖′𝑝𝑝𝑖𝑖𝑓𝑓𝑓𝑓𝑐𝑐𝑡𝑡 = 0.41 ,𝑝𝑝 = .21). In case of the tv, there was still a 
significant direct effect of the sound manipulation onto perceived diagnosticity (𝑖𝑖′𝑜𝑜𝑡𝑡 = 0.67 ,𝑝𝑝 <.05) , suggesting that only a partial mediation took place. 
5.4 Discussion 
The results of study 2 corroborate the influence of sound onto a product’s haptic evaluation, 
when the product cannot be touched but seen and heard. Despite using a different exploratory 
procedure in the second study, it again showed how the addition of a congruent sound improved 
the haptic information a consumer extracts from an audio-visual product representation, com-
pared to a merely visual one. Furthermore, not any sound can achieve this positive effect, as the 
incongruent manipulation showed. Haptic imagery again mediated this identified effect. 
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In case of the tv, there still remained a barely significant direct effect, suggesting that haptic im-
agery only partially mediates the influence of a congruent sound onto perceived diagnosticity.  
6. General Discussion 
The paper argued for sound’s ability to improve the haptic evaluation of products in the absence 
of actual touch. The central proposition, i.e. a congruent sound influences the consumer’s ability 
to imagine a product’s salient haptic attribute, was affirmed across two studies. More precisely, 
the present two studies provided evidence for sound’s ability to improve the haptic information 
consumers extract from a product offering in an audio-visual environment (H1) and that the effect 
seems universal across haptic dimensions like texture (study 1) and hardness (study 2) as well as 
products for which touch is diagnostic, i.e. towel, pillow, or non-diagnostic, i.e. tv. Furthermore, 
the effect is mediated through participants’ ability to imagine the salient haptic attribute of the 
presented product, i.e. haptic imagery (H2). 
The paper contributes to marketing theory by showing how the addition of a congruent sound 
improves the perceived haptic evaluation of a product in a sensory deprived environment, like 
online shopping. To the best knowledge of the author, this study was the first to address the ben-
eficial influences of sound onto the haptic evaluation of products in an audio-visual environment. 
Previous studies predominantly focused on visual means to achieve this goal (Huang and Liao, 
2017; Lécuyer et al., 2004; 2009; Overmars and Poels, 2015a; 2015b; Verhagen et al., 2016). As 
hypothesized, the addition of a congruent sound improves the imagination of the presented 
product; participants could more vividly picture the shown product’s salient haptic attributes. This 
finding is in line with theories on embodied cognition, ascribing a leading role to imagination as a 
central element of human cognition (Barsalou, 2008; 2009; Johnson, 2008). Accordingly, prior 
experiences with a given object lead to multimodal representations of that object in the human 
mind, which render certain sensory combinations to be perceived as more appropriate or congru-
ent, than others (Barsalou, 2008; 2009; Odgaard et al., 1999; Ramachandran and Hubbard, 2001; 
Spence, 2011; Ward and Simner, 2003). In turn, the joint presentation of only a selection of these 
congruent sensory modalities (vision and sound in this research), enables a more vivid mental 
picture (multisensory enhancement), which ultimately improves the perceived haptic evaluation 
of the presented product. Furthermore, the paper corroborated haptic imagery as a mediator of 
this effect, suggesting that the better participants are able to imagine the haptic attributes of a 
product, the better the evaluation of the product will turn out. The contrast with the visual-only 
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manipulation showed how sound can be used incrementally to a visual manipulation (Lécuyer et 
al., 2004; 2009; Overmars and Poels, 2015a; 2015b), thus enhancing haptic vividness and its posi-
tive effects beyond a merely visual product presentation.  
As research into this area continues, several routes are imaginable. First, the relationship between 
sound manipulations and consumer responses merits more thorough investigation. Sound can be 
manipulated in many ways, which in turn has an effect onto the consumer’s response. Previous 
research showed how acoustic properties of sound can influence the tastes consumers associate 
with the sounds (Knoeferle et al., 2015). Thus it might be meaningful to investigate acoustic ma-
nipulations of sound and their influence onto consumer behaviour in relation to touch. Along 
these lines, one critical question that needs to be addressed is the threshold of congruency. The 
present paper, and in particular the incongruent manipulations, showed that not any sound can 
give rise to the positive effects. Yet, there might be a critical level of sound – product congruency 
after which the positive effects start to take place. Future research could investigate the relation-
ship between sound and product congruency as well as the influence of acoustic manipulations 
onto product expectations. Furthermore, presenting products with a congruent sound will influ-
ence haptic expectations consumers have of the products. This can lead to disconfirmed expecta-
tions, if the actual product turns out to feel different then the sound suggested at the time of 
purchase. Future research could address the relationship between expectations created through 
the audio-visual product presentation and actual product use.  
Second, non-sound emitting exploratory procedures need to be investigated further. The paper 
only focused on sound emitting exploratory procedures, i.e. stroking and tapping. The other ex-
ploratory procedures, unsupported holding and static contact, were not investigated, yet could 
also be easily communicated in an audio-visual environment, through semantically congruent 
sounds (Stach, 2015). For instance, portable electronics like mobile phones, laptops or cameras 
like to be touched before purchase (Grohmann et al., 2007), most likely to assess their weight, 
which consumers prefer to be as little as possible. Optimizing an audio-visual product presenta-
tion with a non-product generated, but light sound, could potentially, in the example of portable 
electronics, have similar positive effects onto consumer responses than the congruent product 
sounds had in this study.  
Third, the results provide a novel way of overcoming the negative effects of not being able to 
touch products in an online shopping situation (Grohmann et al., 2007; Peck and Childers, 2003b; 
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Spence and Gallace 2011). While the results show a significant improvement in the evaluation of 
both touch diagnostic and non-diagnostic products, it remains to be seen whether this improved 
evaluation is able to overcome this barrier and ultimately translates into higher sales for online 
shopping. Purchase intention was deliberately not included as a dependent variable, due to its 
known limitation of being an unreliable predictor for actual behaviour (Zaltman, 2003). Therefore, 
future research could, through field studies, address the question how improving the haptic im-
agery of an online offering translates into higher sales. From both the present study, as well as 
existing ones (Overmars and Poels, 2015b; Peck et al., 2013), the route to improve the haptic 
evaluation of products online is clear: the vividness with which consumers picture a presented 
product can be optimized through visual means (Overmars and Poels, 2015b) as well as auditory 
ones (the present study). Furthermore, when investigating these effects in a field study setting, it 
might also be advisable to exchange the non-diagnostic product, in favour of a more hedonic one, 
like perfume bottles or candles. At the moment, the internet is known to be a goal-oriented 
shopping environment, where hedonic oriented shopping is less likely to take place (Manzano et 
al., 2016). Yet, the results in the present study suggest that even for non-diagnostic products, 
higher levels of haptic imagery improve the haptic evaluation and potentially lead to a more en-
joyable shopping situation. Thus the present paper informs ways of making online shopping a 
generally more enjoyable experience.  
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